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CHAPTER I 
INTRODUCTION 
1 . Statement of the Problem 
The launching of Russia's satellite Sputnik I on Oct-
ober 4, 1957 brought with it world-wide publicity. The ac-
claim that followed was for the scientific achievement and 
the educational system that made it possible. This praise 
of Russian education brought with it nation-wide criticism 
of the educational system in the United States, particularly 
with regard to its science and mathematics curricula. These 
criticisms of science as it exists in our secondary schools 
were published in all types of magazines; the technical 
magazines such as the NEA Research Bulletin, Johns Hopkins 
Magazine and Senior Scholastic magazine; the non-technical 
magazines such as Better Homes and Gardens, Time, Life, Par-
ents Magazine; and others like them that reach the general 
public. Some of these articles will be reviewed in the sur-
vey of current literature in Chapter II. 
Now more than a year after the appearance of Sputnik I 
the discussion of our science curricula is still very much 
in evidence. Each failure of the United States to orbit a 
satellite brings with it a reflection on our science train-
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ing. A successful launching such as the u.s. satellite for 
gathering weather data or the satellite to relay messages, 
does not conversely laud the educational system that gives 
us our present day scientists . This race for space brings 
with it a demand for able scientists . Unless we meet and 
even exceed this demand for scientists we will not be able 
to offset the unfavorable publicity still appearing in the 
press . 
2 . The Purpose of the Problem 
It is the intention of the writer to determine what 
effect , if any, Sputnik I had on the science and mathematics 
curricula in the Commonwealth of Massachusetts . 
3 . Justification of the Study 
Before undertaking this study, the writer had been 
confronted with articles that were appearing constantly in 
magazines and newspapers . These articles were devoted to 
discussing the inadequacies of the science and mathematics 
opportunities in the secondary schools of the United States. 
Besides attacking the science and mathematics curricula, it 
was also noted that many gifted students were not continuing 
their education although they could easily be trained to be 
scientists and thus help our nation make even greater 
strides in the race for scientific supremacy. In fact, it 
3 
was felt that many talented students are even overlooked in 
our system of education, which in view of our democratic 
ideals prescribes education for the masses. 
In general, those actively engaged in teaching, in the 
fields of science and mathematics, felt that we already 
offered a very fine program which prepared our students well 
for further study and careers in the sciences and mathemat-
ics. The alarm following Sputnik over our lack of scientific 
preparation was felt by many educators to be unfounded. 
It is hoped that this study will yield factual inform-
ation which will either support or refute the criticisms so 
often appearing in our press. The information sought will 
determine the science and mathematics courses available to 
secondary school students, the course changes in these fields 
that seem to have occured due to Sputnik, and other pertin-
ent information that can be obtained from a questionnaire-
type survey. 
4. Scope of the Study 
A one page questionnaire was sent to the 155 public 
senior high schools in the Commonwealth of Massachusetts. 
The questionnaire was sent to the principals of the respec-
tive high schools by mail with a letter explaining the pur-
pose of the study. The completed questionnaire was to be re-
turned to the writer by mail in an envelope provided for that 
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purpose . Every attempt was made to make the questionnaire 
brief, clear and easy to answer. The majority of responses 
were "yes or no" to facilitate answering the questionnaire. 
The answers to each question were tabulated and the results 
will be discussed in Chapter III. 
CHAPTER II 
SURVEY OF CURRENT LITERATURE 
Almost 1mmediately after Sputnik was put into orbit, 
magazine articles appeared discussing the relative merits of 
Russian and American science education. The amount of lit-
erature on this subject is very extensive . The following 
articles were selected from technical and non-technical 
publications since the subject is of importance to the pro-
fessional teacher and to the entire public as well . Some 
of the articles to be discussed appeared before Sputnik, 
some directly after and the rest nearly a year later . They 
will be discussed in that order. 
More than a year before Sputnik an article appeared in y 
Science News Letter which reflected the interest in, and 
concern for, the gifted science student. This attitude ob-
viously could not be due to Sputnik because Sputnik had not 
been launched . The article advocated an apprentice type 
system for the superior science student . This system advoc-
ates having the student live and work in close cooperation 
with noted scientists for a summer . This relationship, the 
article said, is valuable in that it develops scientific 
l/ 11 Apprentice System for Talented Science Students," Science 
News Letter (September 15, 1956), 70 : 168. 
-5-
6 
abilities , aptitudes and social values thus enabling the stu-
dent to have a real experience . This real experience might 
serve to strengthen hi s liking for science and bring about 
a desire on his part to continue in science . 
In August 1957 , s t ill prior to the launching of Sputnik, 
some statistics were brought forth in regard to our science y 
education in an interview with Dr . Willard Libby . Dr . Libby 
said that we are just now beginning to feel our shortage of 
scientists because up to this time we have been living off 
the European scientists who migrated here in the thirties . 
One of our problems in attracting science students, he says, 
is that we have not yet achieved the veneration for the arts 
and sciences that is felt in Europe . 
The article states that although the United States is 
three times the size of Russia, the United States graduates 
only 138 engineers per million population, while Russia grad-
uates 315 engineers per million population. American scien-
tists receive neither the prestige nor the remuneration of 
other professions such as physicians, lawyers , and engineers, 
hence many americans with a genuine love for the sciences 
side•step scientific professions for those with more pres-
tige and greater monetary rewards . Scientists in the United 
States are paid two and one half times the wages of a labor-
1/"What u.s. Should Do to Keep the Lead in Science,"interview 
W. F . Libby, u.s. News (August 30 , 1957) , 43 : 78- 82. 
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er, while in Russia the scientist receives ten times the 
wages of a laborer . 
In the month following Sputnik ' s spectacular flight in-
to space many articles appeared such as the one in the N. Y. y 
Times illustrated magazine by Mr . J . R. Dunning . Mr . Dunning 
said, "The entire world except America is aware that the fut-
ure belongs to the nation with the best technical brains . 
What is needed.immediately is a fundamental revision of our 
attitude toward scientists ." This reiterates the views of 
Dr. Willard Libby in the above mentioned interview. 
Also in November 1957, the month after Sputnik ' s launch-
2/ 
ing, Time magazine- had this to say. "The United States has 
two great needs : 1 . more basic research and 2 . more and better 
sc i ence education in high schools . " The article goes on to 
say that basic research is difficult to get financial support 
for . This is due to the fact that the results in basic re-
search are not immediate . The fact that it serves the tech-
nology of the future is not a demanding factor to the public . 
"More important is to bring about a drastic improvement in the 
high schools . " Exactly what improvement is desired is not 
usually stated in the articles . These articles would be more 
1/J. R. Dunning, "If We Are to Catch Up in Science," i l N. Y. 
Times Magazine (November 10, 1957), p . l9 . 
g/"u.s. Science-Where It Stands Today, "Time (November 18,1957), 
p . 21 . 
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valuable if space were devoted to what we do teach in our 
high schools in the way of science subjects; what could be 
taught; and the problems that face us and prevent us from 
teaching all that could possibly be taught. If the general 
reader could be made to understand and appreciate the import-
ance of science and its lonf range objectives he would pro-
bably be more willing to support pure research and science 
education. 
In the same article, Edward Teller, a Hungarian scien-
tist, had this to say, "There is no special inborn talent for 
science . That talent is basically intense interest . n This 
intense interest he speaks of must be encouraged and develop-
ed by parents and teachers alike if we are to have an ade-
quate supply of scientists . 
In December of 1957 Joseph Kaplan's article in the Nat-
1/ 
iona.l Geographic Magazine- had this to say of man-made sat-
ellites. "Satellites are spreading intellectual excitement . 
They lead us to intriguing thoughts about man's changing 
place in the theme of things . " Many of the curriculum 
changes that followed Sputnik were desired previously, but 
until panic occured, support for the programs was not given. 
The remaining articles were selected from those written 
YJoseph Kaplan, "How Man-made Satellites Can Affect Our Livea, 11 
National Geographic Magazine (December 1957), 112:790-810 . 
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in the year following Sputnik . This group makes up the 
gr eater portion of this chapter since the problem deals with 
the changes which occured after Sputnik . 
V . 
In May of 1958, Herbert and Dixie Yahries wrote an 
article on the science opportunities for teen-agers. They 
say in their article that, "Science has always attracted 
youth. They have a healthy natural curiosity. Once this 
interest is aroused we want to intensify it by many contacts 
with the world of science. We need to train a great number 
of scientists and provide every encouragement for the highly 
gifted. " The article goes on to tell of the many organiza-
tions that are providing this necessary encouragement for 
teen-agers, such as the Operations Research Office at Beth-
esda, Maryland (a division of Johns Hopkins University) which 
gives summer jobs to high school girls and boys who are tal-
ented in science and mathematics . At Jackson Memorial Lab-
oratory in Bar Harbor, Maine and the Worcester Foundation for 
Experimental Biology in Shrewsbury, Massachusetts, students 
work on the same type of problems handled by the adult sci-
entists . The report of their work has given the world much 
valuable information. These young people do themselves, and 
us, the general public, a great service in taking these pos-
itions . 
!/ H. Yahries and D. Yahries, "Science Opportunities for Teen-
agers," Better Homes and Gardens (May 1958), 38 : 14lt . 
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The article tells of other opportunities for a science-
minded youngster such as the loans and scholarship aid the 
Federal Government offers to encourage talented students. 
Rich rewards also await those who enter and win the Science 
Talent Search. Seience achievement awards lure those in 
grades 7-12. "Nearly all the opportunities for todays science-
minded youngster depend upon a cooperation of the schools . " 
This cooperation is not always extensive as it might be says 
the article . y 
An article by Albert Maisel in the August 1958 issue 
of Parents Magazine tells of the Skokie, Illinois plan. This 
town solved its problems of educating talented science stud-
ents through the devotion of a science teacher Mr . Jacob 
Shapiro . He and his fellow scientists devote many hours each 
week to teaching science to ~ ifted students with IQ' s of 130 
and over. This they do for one dollar per year . Many stud-
ents aspire to join this group but must first qualify by ex-
amination. After being accepted they must continue to main-
tain high grades in their regular classes in order to remain 
in the group . There is no credit given for this extracurric-
ular work . This course does aid the student when he applies 
for entrance into college . As a result of this course an 
interested parent established the Joe Berg Foundation which 
1/ A. Q. Maisel , "Imaginative Program to Spark Science Stud-
ents," Parents Magazine (August 1958}, 33:50-1 . 
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enables Mr. Shapiro to act as a traveling consultant and 
assist other schools in setting up this seminar type program. 
17 At the Boston University Summer Commencement, August 
1958, President Harold c. Case said, "Our needs in American 
education are not altered by the advent of Sputnik I, II or 
III. They will not be altered when the nations make outer 
space a crowded highway. 11 y 
The National Citizens - Council for Better Schools 
issued a warning against control of local school programs by 
Federal or State "legislative fiat". They felt that the 
government has an important ~ole to play in the improvement 
of schools and that two areas might tempt legislative action: 
1. the science and mathematics curriculum and 2. the train-
ing and the needed supply of science and mathematics teachers. 
The Council feels that science and mathematics should not be 
given preferential treatment as preferential treatment would 
throw the curriculum out of balance. Neither should science 
and mathematics teachers be so set apart as to become a priv-
ileged class. Either action the Council felt would prove 
more harmful than helpful. 
YHarold C. Case, "Galaxies in Profile," Summer Commencement 
Address, Boston University August 23, 1958. 
Y"Hit Science Stress," Scholastic Teacher-Edition of Senior 
Scholastic (October 31, 1958), 73:1T. 
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An article by David Dansken, Assistant Professor of 
Education at Johns Hopkins University, brings up another 
problem, that of actually finding the talented youngster. 
"Each year thousands of students end their formal education 
with their high school diploma." Mr. Dansken says that po-
tential scientists and leaders are lost because they lack 
ambition, money or even the awareness of their own potential-
ities. He also says, "It took scientific development in the 
Soviet Union to shock America into a realization that much 
of its latent talent is not being used to the full. A nation 
that for years had been preoccupied with mass education sud-
denly without apology began also to think in terms of superi-
or opportunities for superior students. The great search 
for the gifted student was on." Mr. Dansken points out 
that Congress appropriated 295 million dollars for student 
loans and 60 million dollars for a testing and guidance pro-
gram to assist in identifying the gifted student. Once iden-
tified the student must be given special attention. y 
The October 1958 NEA Research Bulletin says that the 
current secondary school programs in mathematics and science 
involve significant numbers of students and graduates well-
1/David Dansken, "How Can We Find the Talented?," Johns 
Hopkins Magazine (October 1958), pp. 18,29-31. 
y•'Mathematics and Science," NEA Research Bulletin (October 
1958), vol.36,No.3:67-74. 
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prepared "majors" in these fields . There are many deficien-
cies in school equipment and apparatus and a lack of well-
prepared new teachers. The research division reports how-
ever that among June 1957 graduates more than one third had 
at least three years of mathematics and 14 . 7 percent had had 
four or more years of mathematics . In the same period 14.2 
percent had four or more years of science. Fifty percent of 
the schools, it reported, have curriculum revision programs 
in progress in science and mathematics. The size of the school 
was a factor noted in the intensiveness of training in science 
and mathematics . Large schools offer a greater number of 
elective offerings in mathematics and science and the students 
are taking these courses rather than the so-called "soft-
courses . " 
The survey of NESDEC (New England School Development y 
Council) in November 1958 has this to say about curricula. 
"The schools reported a concerted effort to offer academic-
ally gifted students curricula equal to their abilities . Ad-
vanced courses, particularly in mathematics and science and 
enrichment courses were cited . " The article also says that 
the trend toward homogeneous grouping in academic subjects 
in high school, junior high school and elementary school is 
seen. 
~"NESDEC Survey Finds Many Changes in Curriculum," 
ESDEC News (November 1958), vol. 12, mo.2:2-3 . 
The 
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These are but a sampling ot the articles appearing on 
the subject of Sputnik and the science curricula, but they 
give an overview of the situation. 
The data following will provide factual information on 
the science and mathematics curricula as they now exist in 
the public high schools in the Commonwealth of Massachusetts 
and the changes that were made in science and mathematics 
curricula following Sputnik. Each of the sixteen questions 
asked in the questionnaire will be restated and discussed 
individually in Chapter III . I 
I 
CHAPTER III 
PRESENTATION OF DATA 
The data presented in this chapter is taken from the 
questionnaires sent to the 155 public senior high schools in 
the Commonwealth of Massachusetts . The senior high schools 
were selected from the list in the 1958 Educational Directory 
.!1 
of the Commonwealth of Massachusetts . One hundred and thir-
ty two schools filled out and returned the questionnaires to 
the writer by mail . This return represents an 85 . 1 percent 
response . This unusually high response may be due to the 
fact that after a year of adverse publicity concerning our 
science programs, principals were eager to fill out question-
naires for a study that might prove the publicity false . The 
validity of the responses would be presumed great since many 
different types of high schools, as well as the majority of 
high schools in the Commonwealth of Massachusetts are repre-
sented by the 132 high schools completing the questionnaire . 
In this group of 132 schools are the technical, general, and 
classical high schools; the large and small high schools; and 
the high schools in the various sections of Massachusetts, 
north, south, east and west . The data following will be 
~The Commonwealth of Massachuse~ts, Educational Directory 
958, 1958 number 1, Whole number 398, pp . 27- 36 . 
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based on a total of 132 school s which was the total response 
to the survey. 
Question one asked for the name of the school . Question 
two asked for the address of the school . These questions will 
not be treated here as they were asked only to facilitate 
further contacts if desired and consequently need no discuss-
ion. 
Question three asked for the grades in the school . Nine-
ty- two s.chools , or 69 . 7 percent , had the four grades 9- 12 in 
their schools . Thirty- eiFht schools , or 28 . 8 percent , had 
grades 10- 12 in their schools . Two schools neglected to ans-
wer this question. 
Table 1 
Question 4 
Approximate Number of Pupils in Your School 
Number Schools Number Schools Number Schools 
of of of 
Pupils # % Pupils =# ~ Pupils # ~ 
1-100 1 0 . 76 1101-1200 7 5 . 30 2201-2300 1 0 . 76 
101- 200 9 6 . 82 1201-1300 7 5 . 30 2301- 2400 1 0 . 76 
201-300 8 6. 06 1301-1400 4 3 . 03 2401- 2500 0 o.oo 
301- 400 7 5 . 30 1401-1500 5 3 . 79 2501-2600 0 o.oo 
401-500 8 6 . 06 1501-1600 1 0 . 76 2601-2700 1 0 . 76 
501-600 12 9 . 09 1601- 1700 4 3.03 2701-2800 0 o.oo 
601-700 9 6 . 82 1701-1800 2 1 . 51 2801-2900 0 o.oo 
701-800 10 7 . 57 1801- 1900 1 0 . 76 2901- 3000 1 0 .76 
801-900 10 7 . 57 1901-2000 3 2 .27 no answer 2 1 . 51 
901-1000 6 4 . 55 2001-2100 4 3 . 03 
1001-1100 7 5 . 30 2101- 2200 1 0. 76 Total J.32 1100 . 00 
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Table one shows the number of pupils in each of the 
132 schools responding to the questionnaire . The number of 
students ranges from 88 in the smallest school to 3000 stu-
dents in the largest school . The median number for the sch-
ools is 850 students . Two questionnaires did not carry a re-
sponse to this question. 
Table 2 
Question 5 
Science Courses Offered in Your School 
Sr>l- nn 1 ~ 
Course R sponse # /0 
General Science •••• • • • ••••••••••• yes 98 74 . 2 
no 34 25 . 8 
Physical Science ••••••••••••••••• yes 48 36 . 4 
no 84 63 . 6 
First Year Biology ••••• • •••• • •••• yes 131 99 . 2 
no 1 0 . 8 
Second Year Biolo~y •••• • • • •• •••• • yes 36 27 . 3 
no 96 72 . 7 
Chemistry •••••••• • ••••••• •• •••••• yes 131 99 . 2 
no l 0 . 8 
Physics •••••••• • • • • • • • • • • • • • • • • • yes 131 99 . 2 
no 1 0 . 8 
Others •••••••• • • • •• •• •••• • •• •• ••• yes 46 34 . 8 
no 86 65 . 2 
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Table two shows that 99 . 2 percent of the high schools 
offer first year biology . First year chemistry is also of-
fered by 99 . 2 percent of the high schools . The one school 
not teaching first year chemistry does offer medical chem-
istry. Physics is offered in 99 . 2 percent of the schools . 
The one school not offering physics does list related physics 
as a science course offered in their school. 
General science is offered in 75 percent of the high 
schools . Since 28 percent of the schools answering the ques-
tionnaire do not have a ninth grade and general science is 
considered to be a ninth-grade subject, it might be assumed 
that the subject is offered in 100 percent of the schools if 
they have a ninth grade . 
Physical science is offered in one third of the schools . 
According to the responses only 27.3 percent of the schools 
offer Second year biology . The author felt that this figure 
was inaccurate . In the question, "'What science courses are 
offered in your school?", there was a place to list courses 
other than those listed by the author . In this place schools 
that stated they did not offer Second year biology said that 
they offered anatomy and physiology. These courses presuppose 
a First year biology course and hence must be considered 
Second year biology. For this reason, the author feels that 
the percentage of schools teaching Second year biology is 
actually higher than the table indicates. 
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Under the heading "other science courses offered", the 
following courses were listed: meteorology, electricity, me-
chanics , radi o, aviation science, applied biology, physiology, 
applied physics, senior science, advanced standing chemistry, 
related physics, pre- flight electronics, earth scie ce, biol-
ogy for nurses, occupational biology, materials and processes, 
chemistry II, health, practical science, aeronautics, physiog-
raphy, photography, advanced physics, astronomy, physical 
geography, physics II and III , electronics, hygiene and nu-
trition, medical chemistry and floriculture . 
Table 3 
Question 6 
Science Courses Required of ALL Students 
Number of Courses 
Required 
None •••••••••• • • • • ••••••••••• 
One (not specified) •••••••••• 
One (specified) 
General science ••••• • ••• 
Biology ••• • • • •••••••••• 
Chemistry • • ••• • •• • •••••• 
Two (not specified) • • •••••••• 
Two (specified) 
Biology and General Sci-
ence .....• •. • • .•...•• 
Four . . . . . . . . . . . . . . . . . . . . . . . . 
No answer ••• • •• • •••• •• ••••• • • 
Total 
Number of 
Schools 
49 
19 
17 
7 
1 
13 
13 
2 
11 
132 
Percent of 
Schools 
37 . 1 
14 . 4 
12 . 8 
5 . 3 
0 . 8 
9 . 9 
9 . 9 
1 . 5 
8 . 3 
100 . 00 
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Table three shows that 37 percent of the schoo~s do not 
require a compulsory science course for ALL students . This 
does not mean that 37 percent of the students in the schools 
in Massachusetts leave high school without having had any 
science course during their high school career . In fact, it 
was noted by some principals that nearly every course that 
could be selected had some science requirement in it , with 
the exception of the Secretarial course, Industrial Arts 
course and the Homemaki ng course. Thirty-two percent of the 
schools require ALL students to select at least one science 
course . Of this 32 percent, fourte en percent can select any 
science they desire, 13 percent must select general science, 
five percent must select biology and one percent must se l ect 
chemistry . 
Although only five percent of the schools insist that 
ALL students select biology, many principals noted that 80 
percent or more students do select biology. 
Twenty percent of the schools required that two sciences 
be taken by ALL students . Ten percent of these did not spec-
ify which two sciences . The other ten percent specified that 
general science and biology be taken . Two schools, or 1 . 5 
percent, required that ALL students take four sciences . 
Both of these were technical schools . Eight percent of the 
questionnaires did not have a respons e to this question . 
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Table 4 
Question 7 
Were Any New Science Courses Added This Year? 
Response Schools 
# % 
Yes • ••••••••••••••••••••••••• ~ 30 22.7 
No ••••••••••••••••••••••••••• 102 77.3 
Total 132 100.0 
Table four shows that only one fifth of the schools add-
ed new science courses despite the pressures exerted after 
Sputnik. Of the courses added by the 30 schools that made 
changes, the following courses were listed: Biology II, Ron-
or general science, chemistry II, general chemistry, gener-
al physics, advanced science, biochemistry, M.I.T. physics 
course, physiology, physical science, world geography, phys-
ics III, electronics, general science, senior science, avia-
tion science, advanced placement biology, chemistry, physics, 
and ninth grade biology for gifted students. 
The writer feels that some of these courses are not "new" 
courses. In some cases they seem to be an accelerated section 
of a course already offered; in others it appears that the 
courses has been moved down a grade to allow the gifted stu-
dent to fit an extra year of science into his curriculum. 
22 
Table 5 
Question 8 
Were Any Science Courses Dropped This Year? 
Response Schools 
# -y; 
Yes •••• •••••••••••••• 2 1 . 5 
No ••• •••••••••••••••• 130 98 .5 
Total 132 100 .0 
Table five shows that only 1 . 5 percent of the schools , 
or two schools, dropped any science courses. Each of these 
two schools dropped two science courses . One school dropped 
applied physics and applied chemistry, but still taught 
physics and chemistry . The other school dropped chemistry II 
and practical science . 
Table 6 
Question 9 
Did You Plan to Make These Course 
Changes Before the Advent of Sputnik? 
Response Schools 
# % 
Yes •••••••••••••• 21 15.9 
No ••••••••••••••• 10 7.6 
No answer •••••••• 1 0 . 8 
Total 32 24 . 3 
23 
Table four shows that 22 . 7 percent of the schools add-
ed new science courses . Table five shows that 1 . 5 percent 
of the s chools dropped s c ience courses. This represents a 
total of 24 . 2 percent of the schools making changes in sci-
ence. Thirty- two schools are represented by this 24 . 2 per-
cent. 
According to table six, of the 32 schools making changes, 
21 of these schools planned their changes before Sputnik; ten 
of these schools planned their changes after Sputnik; and one 
school did not answer this question . 
It might well be noted here that educators are always 
planning changes . Making these changes in education has al-
ways been a slow process . This is in direct contrast to the 
business world in which changes must be made overnight if 
that business is to survive . Many principals made notes on 
the questionnaire to the effect that the changes they made 
after Sputnik had in many cases been contemplated before 
Sputnik . They felt that the publicity accompanying Sputnik 
hastened the acceptance of these prog rams . The funds needed 
for these changes were made available more readily due to 
the advent of Sputnik . Sputnik was able to bring education 
up to date rapidl y, rather than by the slow process it 
usually follows . 
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Table 7 
Question 10 
Did You Introduce a Longer School Day This Year? 
Response Schools 
# % 
Yes ••••• ••••••••••••••• 27 21.5 
No •••••••••• • ••••••••• • 105 78 . 5 
Total •••••••••••••••••• 132 100.0 
Table seven shows that only one fifth of the schools 
increased the length of the school day. The criticisms of 
our educational system were directed towards curriculum con-
tent, length of the school day and length of the school year. 
Either four fifths of the schools felt that a longer school 
day was not desireable or they felt it impossible to bring 
about the chanee in their own community. 
Of the 21 percent of the schools adding minutes to the 
school day; six percent of these also made chanf es in science; 
seven percent made changes in mathematics; the remaining eight 
percent made the change in the length of the school day but 
not in courses offered. The number of minutes added to the 
school day varied from five minutes to 40 minutes. The med-
ian number of minutes added was 18. 
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Tab le 8 
Question 11 
What I s the Average Length of Your Class Periods? 
Number Schools Number Schools Number Schools 
of of of 
Minutes jj_ % Mi nutes # ~ Minutes :M r!J. 
37 • ..•••• • l 0 . 76 46 •• • •••• 1 0 . 7€ 55 . ... • 3 2 . 27 
38 • • • ••• •• 0 o.oo 47 ••• • • • • 4 3 . 0~ 56 •• • •. • 1 0 .76 
39 • ...•..• 1 0 . 76 48 • •.....• 3 2 . 2'1 57 • •••• • 0 o.oo 
40 • .. ....• 17 12 . 88 49 • ••• •• .• 2 1 . 51 58 . . . . • 0 o.oo 
41 • • . . .... 5 3 . 79 50 . •....•• 17 12 . 88 5q • •••. • 0 o.oo 
42 • •• .• ..• 12 9 . 09 51 • . .. ... • 1 0 . 76 60 • . . .. • 2 1 . 51 
43 • . . .. . .• 7 5 . 30 52 • •• • .• • • 3 2 . 27 no anS'Ii! r . 2 1 . 51 
44 . • ..... • 10 7 . 57 53 • •.. . ... 2 1 . 51 
4~= . . . . . . . 38 28 . 79 54 •• ...••• 0 o.oo Total •• 132 100 . 0 
Table eight shows that the length of class periods var-
ies from 37 minutes to 60 minutes in length. The median num-
ber of minutes is 45 minutes per class period. 
Table 9 
Question 12 
Mathematics Courses Offered in Your School 
Course Response Schools 
# % 
Elementary Algebra ••••• Yes 129 97 . 7 
No 3 2 . 3 
(concluded on next page) 
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Table 9. (concluded) 
Course Response Schools 
It ~ 
Intermediate Algebra •••••••••• Yes 124 93.9 
No 8 6.1 
Advanced Algebra ••••••••••••• Yes 73 55.3 
No 59 44.7 
Elementary Geometry •••••••••• Yes 129 97 . 7 
No 3 2.3 
Solid Geometry ••••••••••••••• Yes 116 88 . 9 
No 16 12.1 
Trigonometry •. •••••••••••• ••• Yes 126 95.5 
No 6 4.5 
Revi ew Mathemat ics ••••••••••• Yes 77 58.3 
No 55 41.7 
Others • •••••••••.••.•..•...•• . Yes 49 37.1 
No 83 62.9 
Table nine shows that elementary algebra, intermediate 
algebra, elementary geometry, and trig,onometry are offered 
in over 90 percent of the schools . Nearly 90 percent of the 
schools offer solid reometry . 
Under the heading "other science courses offered", the 
following were listed; Consumer mathematics, general mathe-
matics, basic mat hematics, analytic ~eometry, calculus, ad-
vanced technical mathematics, comprehensive mathematics, 
mathematic analysis, colle ~e mathemat i cs, arithmetic, ap-
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plied mathematics , practical mathematics, mathematics I and 
II, senior mathematics , and probabilities . 
The mathematics course content was in no way defined on 
the questionnaire and it is the author ' s opinion that there 
shoul d be a higher percenta~e of schools responding in the 
affirmative to the offerine of the course review mathematics. 
I t seems probable that the courses called basic mathematics , 
general mathematics and the like might actually have the same 
course content as review mathematics . 
Table 10 
Question 13 
Were Any New Mathematics Courses Added This Year? 
Response Schools 
'If % 
Yes •••• ••••••••••••• 40 30 . 3 
No • • •••••• • • • ••••••• 92 69 . 7 
Total 132 100 . 0 
Table 10 shows that nearly one third of the schools add-
ed new mathematics courses . Of the courses added the foll -
owi ng were listed; Review mathematics , analytical geometry, 
calculus , advanced standing mathematics, honor algebra, basic 
mathematics, college mathematics, probabilities and statisti-
cal inference . Honor al~ebra and advanced standing mathe-
2.8 
matics are probably not new courses as such, but accelerated 
sections of th~ course previously offered. 
Table 11 
Question 14 
Were Any Mathematics Courses Dropped? 
Response Schools 
# ~ 
Yes • • •• •• •••••••• • • 7 5 . 3 
No • • ••• •• •• •• •••• • 125 94 . 7 
Total 132 100.0 
Table 11 shows that five percent of the schools dropped 
mathematics courses. Of the seven schools represented in 
this five percent; five schools dropped solid geometry; and 
each of the other schools dropped review mathematics and 
business mathemat ics respectively. 
It is worthwhile noting here that with the exception of 
the school dropping business mathematics, each of the schools 
dropping mathematics courses also added mathematics courses . 
The courses added were advanced mathematics courses such as, 
analytical geometry, elementary c alculus, advanced mathemat-
ics for seniors and collee e mathematics for seniors . 
Table 12 
Quest i on 15 
Are There Any Compulsory Mathematics 
Courses for ALL Students? 
Number of Courses Number of Percent 
Required Schools Schools 
None ••• •••• • •• .• •••••••• • • • •. • 69 52 . 2 
One (not specified) •••• ••• • •• • 39 29 . 6 
One (specified) 
Algebra • •• •• ••••• • •• • •• • 3 2 . 2 
General Mathematics •• ••• 1 0 . 8 
Al gebra and Geometry •••• 1 0 . 8 
Arithmetic •••••• • ••••••• 1 0 . 8 
Two (not specified) ••••••••••• 17 12 . 8 
Four • • ... . .. . ... . .. . ••.... . ... 1 0 . 8 
Total ••••••••••••••••••••••••• 132 100 . 0 
of 
Table 12 shows that over one half or 52 percent, of 
the schools do not require ALL students to take a specific 
mathematics course . This does not mean that one half the 
students in Massachusetts public high schools leave high 
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school without having had any mathematics course . Regard-
less of the curriculum a student elects, it is most probable 
that all students have a minimum of one year of some kind of 
mathematics . The other 48 percent of the schools require 
from one to four years of mat hematics be taken by ALL students . 
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Of the 48 percent requiring one to four years of mathematics; 
two percent require all students to take algebra ; 0 . 8 percent 
require all students to take algebra and geometry combined; 
0 . 8 percent require all students to take arithmetic; 30 per• 
cent require all students select any one mathematics course; 
13 percent require all students to take two courses but does 
not _specify which two; and one technical school requires all 
students to take four mathematics courses . 
Table 13 
Question 16 
Do You Have Homogeneous Grouping in Science and Mathematics? 
~cie"''ne Mathematics 
rtesponse ;::;cnoo.J..a_.. n~apurH:sl:' ;::;cuvu.LB 
'If /1) 1f 'fO 
Yes . . . . . . . . . . . . 88 66. 7 Yes • • • • • • • • • • 88 66 . 7 
No • • • • • • • • • • • • • 26 19 .7 No • • • • • • • • • • 28 21 . 2 
Partial ••••••• • • 14 10 . 6 Partial •••• • •• 13 9 .2 
No ans we r ••• ••• • 4 3 . 0 No answer • • ••• 3 2 . 3 
Total 132 100 . 0 Total 132 100 0 
Table 13 shows that two thirds of the schools had homo-
geneous grouping in science and mathematics . An additional 
10 percent had partial homo~eneity Twenty percent of the 
schools did not have homogeneous group ing . Many of the prin-
cipals in this group of schools expressed the desire for homo-
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geneous grouping but could not achieve it due to small class-
es and small faculties. Nearly three percent of the schools 
neglected to answer this question. 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
1. The Summary 
The purpose of this study was to determine what effect, 
if any, Sputnik I had on the science and mathematics curric-
ulum in the Commonwealth of Massachusetts 
A one page questionnaire was constructed and sent to 
the principals of the 155 public senior high schools in 
Massachusetts . The forms were returned to the writer in en-
velopes provided. One hundred and thirty two questionnaires 
were returned to the writer . 
From table one, the median number of pupils in the 132 
high schools answering the questionnaire was found to be 850 
students. 
From table two, we see that nearly 100 percent of the 
schools offer 1st year biology, 1st year chemistry and 1st 
year physics. Seventy-five percent of the schools offer 
general science and 36 percent offer physical science. 
Besides these basic courses, 27 percent of the schools 
offered 2nd year biology. Thirty- four percent of the schools 
offered courses other than those listed on the questionnaire 
under 32 separate titles. 
-32-
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Table three refers to compulsory science courses for 
ALL students . Thirty-seven percent of the schools do not 
have a compulsory science requirement for ALL students . 
Eight percent of the schools neglected to answer this ques-
tion . Of the remaining 55 percent of the schools; 14 per-
cent require any one science ; 13 percent must select gener-
al science; 5 percent must select biology; 1 percent must 
select chemistry; 10 percent must select any two sciences; 
10 percent must select general science and biology; and 
1 . 5 percent of the schools required four sciences be taken. 
Table four shows that one fifth of the schools added 
new science courses . 
Table five shows that 1 . 5 percent of the schools dropped 
science courses . These schools also added science courses . 
Table six indicates that of the 32 schools either add-
ing or eliminating science courses, 21 of these schools plan-
ned the changes before the launching of Sputnik . The princi-
pals of the high schools indicated on many questionnaires 
that although they had planned to make the changes before 
Sputnik, the changes became effective much more rapidly 
than they had hoped due to the advent of Sputnik. 
Table seven shows that only one fifth of the schools 
lengthened their school day . Only half of this number had 
also made changes in their mathematics and science programs . 
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The number of minutes added varied from 5 minutes to 40 min-
utes . The median number of minutes was 18 . 
Table eight shows the length of periods in the schools 
varies from 37 to 60 minutes in length. The median number 
of minutes per class period is 45 minutes . 
Table nine shows that more than 88 percent of the 
schools offer elementary algebra , intermediate algebra, ele-
mentary geometry, solid geometry and trigonometry. Advanced 
algebra is offered in 55 percent of the schools. Fifty- eight 
percent of the schools offer review mathematics and 17 other 
courses were listed by 37 percent of the schools offering 
courses not listed by the writer . 
Table ten shows that 30 percent of the schools added 
new mathematics courses . 
Table eleven shows that 5 percent of the schools dropped 
mathematics courses. Of these schools all but one of them 
also added mathematics courses . 
Table twelve shows that 52 percent of the schools do not 
have a compulsory mathematics course for ALL students . In 
the remaining 48 percent; 29 percent require any one mathe-
matics course; 2 percent require algebra; 0 . 8 percent re-
quire general mathematics; 0 . 8 percent require a combination 
of algebra and geometry; 0 . 8 percent require arithmetic; 13 
percent require ant two mathematics courses; and 0.8 percent 
require four mathematics courses . 
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Table 13 shows that 66 percent of the schools have hom-
ogeneous grouping in mathematics and science classes . Anoth-
er 10 percent have partial homogenity in mathematics and sci-
ence . Although 21 percent of the schools did not have homo-
geneous grouping, some desired it . They felt that the size 
of the classes and small faculties made it impossible . 
2 . Conclusions 
1 . Three fourths of the high schools in Massachusetts 
are comprised of grades nine to twelve . 
2 . The basic preparatory sciences , first year biology, 
first year chemistry, and first year physics are offered in 
99 percent of the schools . 
3 . Fifty-five percent of the schools in Massachusetts 
require one or more science courses for ALL students . The 
percentage of students taking at least one science is nearer 
to 80 percent, according to notations made by the school prin-
cipals . 
4 . One fifth of the schools added new science courses . 
This is a rather small percentage of our schools making a 
chs.nge j,.f our science program is as poor as the magazine art-
icles indicate . It is possible that the other four fifths of 
the schools felt that their science programs were already ad-
equate and hence did not make any changes . 
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5. One and one half percent of the schools dropped 
science courses. This seems rather unusual at a time when 
science is being heavily stresses, but these schools added 
science courses which they may have considered to be of 
more value. 
6. Only one third of the schools making changes in 
science attributed these changes to the earning of Sputnik. 
The principals of the various schools noted that they are 
always improving their programs and would continue to do so. 
They did feel that Sputnik hastened public acceptance of the 
changes they desired pre-Sputnik. 
7. One fifth of the schools increased the length of the 
school day. Half of this group also made changes in science 
and/or mathematics.co~rses. This is not a very large percent-
age making a change. Possibly the others did not feel that 
adding time to the school day would improve the science and 
mathematics program. 
8. The median class period for high schools resp.onding 
to the questionnaire is 45 minutes. 
9. Ninety percent of the high schools offer basic and 
advanced mathematics courses;elementary algebra, intermediate 
algebra, elementary geometry, solid geometry and trigonometrye 
However, in science only the basic courses are offered by 
90 percent or more of the high schools The three basic 
courses offered are; first year biology, first year chemistry, 
and first year physics. 
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10 . Eight percent more schools made changes in mathe-
matics than in science . Either the schools felt that they 
had enough science courses and not enough mathematics courses 
or they felt that the changes in mathematics were more press-
ing . 
11 . There were more schools dropping mathematics than 
there were schools dropping science courses. Of the five 
percent dropping mathematics courses all but one also added 
mathematics courses. This school dropped business mathemat-
ics . Four of the seven schools represented by the five 
percent of the schools dropping mathematics dropped solid 
geometry; two of these schools added advanced mathematics; 
the other two added analytical geometry and elementary cal-
culus respectively . Of the remaining two schools dropping 
mathematics courses, one dropped review algebra and added 
advanced algebra, which included the former review algebra 
course in its content.. The other school dropped solid geo-
metry and trigonometry and added college mathematics for 
grade 12 . 
Of the six schools actually dropping a course, with 
the exception of the school dropping business mathematics , 
the courses dropped were advanced mathematics courses and 
the courses added in their place were also advanced mathe-
' 
matics courses . No question was asked that would indicate 
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why this substitut ion was made . 
12 . Although only 48 percent of the schools require 
one or more mathematics courses for ALL students, nearly 
all students do take at least one mathematics course . 
13 . Sixty-six percent of the schools have homogeneous 
grouping in science and mathematics . Another 10 percent 
have partial homogeneous grouping . Many of the schools de-
sired homogeneous grouping but felt it impos sible to achieve 
due to small classes, small faculties and the like . 
14. The median number of students in the schools mak-
ing science and mathematics changes was 810 as compared to 
the median of 850 students for all schools responding to the 
questionnaire. 
3 . Recommendations for further study 
1. Send the questionnaire to other states to see if this 
survey was typical for other states in the United States or 
only for Massachusetts. 
2 . Send the questionnaire to the same schools in three 
years and see if the changes made hastily after Sputnik still 
persist and if ·any new changes were made in mathematics and 
science . 
3 . Clarify the content of some of the courses mentioned 
in the questionnaire such as second year biology, review mathe-
matics and the like so that all schools can check that course 
as being offered, even though they may have a different 
title for it . 
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4 . Add the question "did you plan to make these changes 
before Sputnik?" after the questions on mathematics courses 
added and mathematics courses dropped . In the present ques-
tionnaire the question "did you plan to make these changes 
before Sputnik?" refers only to the changes made in science . 
5 . Add questions to determine what percentage of stud-
ents took one or more science courses or mathematics courses 
regardless of requirements . Many students take more science 
and mathematics courses than are required by the curriculum 
they select . 
6 . Send a more detailed questionnaire to the schools 
that did make changes to see if it could be established ex-
actly why they made the changes , and if these changes were 
serving their purpose . 
7 . The criticisms of our science and mathematics courses 
are directed toward the students in the college preparatory 
group who will become the scientists of the future . For this 
reason a question should be added to determine how much sci-
ence and mathematics must be taken by the college preparatory 
student . 
8 . It might also be desireable to send a brief ques-
tionnaire to the colleges in Massachusetts to determine what 
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science and mathematics courses have been taken or should 
have been taken in secondary school by students desiring to 
major in mathematics or science. 
This would provide some check on the adequacy of our 
secondary science and mathematics curricula and provide a 
more sound basis for curriculum planning. 
APPENDIX 
Dear Sir: 
34 Rock Avenue 
Lynn, Massachusetts 
October 11, 1958 
For my mast er's thesis, at Boston University, I have chosen 
the subj ect "Curriculum change s due to the advent of 'Sputnik', 
and subsequent politica l pre s sure ." You c an be of gr eat assist-
ance in he lping to dete rmine r e cent curriculum changes in the 
s enior high schools of Mas sachusetts, by filling out the enclosed 
que stion..Ylaire . 
I wou l d appr eciate your prompt r eply so that I may tabulate 
the dat a and s end you a brief summary of the study. 
I have enclosed a s e lf- addr e ssed, stamped envelop e for your 
conveni enc e . 
Thank you for your cooper ation . 
Yours very truly, 
(Mrs.) Elinor M. O'Brien 
..... 
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Que stionnaire for the sis entit l ed "Curriculum change s due to the 
advent of ' Sputnick ', and subse quent political pressure ." 
1. Name of school ................. ,.~···· ·· ···· ·· ······ · ········ · 
2. Address of school ......... . .................................. . 
3. Grades in your school; 9-12 ; 10-12. Circle one . 
4 . Approximat e number of pupils in your school 
5. Circle the scienc e courses offe r ed in your school 
General Science 
Phys ical Sc i enc e 
Gener a l Biology 
2nd year Biology 
Chemistry 
Phys ics 
L i s t any o ·the r s . . . . . . . . . . . o • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
6 . VVhCJ.t science course (s) are r equir ed of ALL student s? 
Name ( s ) ..... . ..... . ...... ..... .. .... .. .... . . .. . . ... . . ., .. ..... .• 
7. We re any new science courses adde d t his ~rear? Ye s No 
N arne ( s ) • . . . • ., . . . • . . . . . . • . . . • . . . . . . • . . . . . • • • . . . . • . . • . • • . • • • • • • • 
8. We re any s c i ence course s dropped this year? Ye s No 
N arne ( s) •.• . ...... ... •... .. ..• ..•. . .• .. .•....•.••.•.•••.• ••. ••• 
9. Did you plan to make these course changes before the advent of 
Sputnik? Yes No 
10. Did you introduce a longer school day this year? Yes No 
nJ1 inutes added .... 0 0 • ••••• • ••••••••• • ••••• • e ••••••••••••••••••• 
ll. What is the average length of your cla ss periods? .. . .. Minute s 
12 . Circle the mathemat ics courses offered in your school. 
Elementary Algebra 
Inte r mediate Algebra 
Advanc ed Al gebra 
Element a r y Geometry 
Solid Geometry 
Trigonometry 
Review Math 
Othe rs ... o • ••••••••••••••••• 0 ••••••••• 
13. Were any new mathematics course s added this year? Ye s No 
Name ( s ) . . . . . . o • • • • • • • • • • • • • • • • • • • • o • • • • • • • • • • • • 0 • • • • • • • • • • • • • • 
14. Were any mathematics course s dropped? Ye s No 
Name ( s ) . . . . . . . o • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • • • • • • • • • • • • • • • 
15 . Ar3 there any compulsory mathemat ics courses for nLL students? 
Yes No Nqme (s) . . .. . o • • •••• • •••• ••••••••••• •••• ••• ••••• ••• 
16. Do you have homogeneous grouping in sci ence and mathematics ? 
Science Ye s No l\1a the rna tic s Yes No 
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